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Twe y- -four years” ago the Easte m 


_Component pre 
ety a paper entitled “A Clinical Study 
of Cases of Malocclusion in Class 
Division 2.”* This paper was a clinical — 
evaluation ‘of the problems. associated 
1 this of malocclusion and the 
thoughts which e prevalent at that 
‘time concerning its etiology and treat- 
t. Th he. current endeavor was under- 
taken to determine whether the 
vances and changes which have been 
ade in the last twenty five years have 


materially altered thinking 


ty 


wenty- 


years s.ago 


roentge nography was in its infancy and 


information ‘presented at that time 
was’ based upon 1 mode Is, fac ial phot 


o- 


ureme nts. The advent of cephalome trics 


changed our thinking in some 

phases of “orthodontics and has given 

Fata credence to some of our other 

thoughts, T his portion of the C lass Il 


Divi ision 2 symp 


osium is not to be con- 
sidered as a research project but rather 
as a. grouping of thoughts on 
Division 


phology of the Class II, 

a): a problem from a radiographic stand 
point. 
to further clinical diagnosis. and aid in 

_ The first sentence of the 1933 report 
‘In reviewing ‘the liter rature 
an effort ‘to find data concerning this 


Read before the Edward H. 
of Washington, 


(1957, 


Angle Society. 
Dz. 


Rosert B. DDS. 


malocclusion one is struck by 


esented before this soci- 


ad- 


"graphs, and some anthropometric meas- 


This has been done in an ‘effort 


OF 


uation. 


Class II, 


This 


‘ae as it was then. 
forty types of analyses promulgated, 
and today most papers in the field of 
= clinical orthodontics give at least a 
token: acknowledgement to | the lateral” 
ead radiograph. specific -refer- 
ee ences to Class II, Divi ision | 2 are, how- 
ever, strikingly sparse. In most refer 


st 7 is mention of the Class I type 


refere ‘nces to certain morphologic dif- 
ferences the two div isions of this 
class. Baldridge® in 1941 made a study 
relationship of the upper “first a 
permanent molar to cranial landmarks. 
showed that ‘the molar | 
‘sumes the same definite relation to 
face and cranium in Class I and Class 
It malocclusions. He pointed out that 
the base bone of the mandible in Class 
II, Division 2 cases is in the correct ae 
anteroposterior relation to the face and Z 
cranium, but it may be longer in its 
overall ior length. Contin- 
uing his study in 1950* he related” 
“upper first’ permane nt molar Frank- 
- fort horizontal plane and again these 
angular ‘measurements ed thz 
there” was no differ rence between Cla i‘ 
and Class II cases. In this study he 
made a linear of the posi- 
maxillary first permanent 


- in relation to ‘point A. The \ vari- 


ass 


he, 


il 
— 
— 
— 
— 
— 
— 
— 
— — 
= 
Class III type face, there being 
— 
— 
im 
— 
— 
4 a 
= 
— 
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s found h here were in the Class I and C IL. ‘He concluded 
we groups | and were thought to be. a that a high degree of variability ae 


result of the mixed dentition. Adams" facial can be seen with 


‘mandible in Class Il tween the = of 
‘lation Class malocclusions. Class I and Class II, Division 1 mal- 
“showed that the lower first: occlusions. _The mean 
t molar bears the same defin-_ of Class Il, Division 2 2, however, 
ite re lationship to the morphology ‘of fered in a more acute gonial angle, a _ 
the mandible in both Class I and Class decreased effective length of ‘the man- a 
usions. In a study of the  dible, and a more “forward position of 
total facial pattern Re -nfroe® different-— the of both mandible 
 jated between Class I, Class | Il, Divi- and maxilla. His comments on the 
1 , and Class" II, Division 2. His theory of “Compensatory -Variatio 
conclusions were that” there ‘was no “give much food for ‘thought. 


in either division of Class IT, and that AND MATERIALS 


Class IT was characterized by In ‘this ‘study. primary criterion 
hh for case selection was the clinical diag- 
concerning pos- nosis of Class II, Division 2 by a 
ber of the Eastern Component of the 


‘position of the "dental arch 

Angle Society. This meant that it must | 
pa ward chin point s such as seen i in Class I, mi 


Class II, Division 2 and its more for- 
conform to the classic 
ace dontist.. The members of the Eastern 


mandibular border that se ssp cases from 

ne nearly horizontal and sli available, 

‘onger than the Class I and the Clas bs a} 

Division | mandible. were sorted, and only the 

In 1954 Swann” radiographs showing per- 
aspect of Class II, Division 2 in which manent dentition were used. final 
he stated that the problem was | one ee ‘group consisted of fifteen cases. five 
dev velopmental growth of the male and ten female. a racings were 

and the eruption of the ‘maxillary teeth. u using "standardize d 


He stated that this type of malocclu ion ‘anatomic landmarks. Since these radio- 


as a skeletal were obtained | by \ various types: 


that of Howes, suggested that the upper di e 

second permanent molar developed head position would seem to be pre- 

ahe of _ tuberosity development and, sent. Accordingly, midsagittal 
caused a forward tipping of ‘points: "were used wherever possible. 


ath 
maxillary segments, hen bilateral structures were used. 


Fi the same year Blair® a not a compilation of ‘statistical ‘stand- 


detailed study on the morphology of ards, measurements, while 


this was a clinical evaluation and 


— 
— 
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— 
— 
— 
— imi 
— 
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— 
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0. 4 Cephalometric 


curacy, were made 


visual. examination of these 
that all of the ¢ cases 


be "similar. But the variation in gross VARIATIONS OF 
TION SUPER IMPOSED ON RO 
size and special position made for a és 


conglomeration of lines. at 
we 


‘posi 
-A AND ZSNB 


inclination of ‘the mandibular. border 
are shown in Fig. 1. In an effort to 


maxilla and mandible in relation 
cranium, the tracings were superim- 
posed on the line NS with the 
N coinciding. The variation of points a 
A and B are shown in Fig. 2. Again, ay 
a similarity was seen but this s similarity ae, 
is _ influenced ‘gross size and 


_ siderable variation seemed to be ev 
from the visual examination of these 

composites, a line diagram was made 

each tracing which would ‘be? Pig. Above, Fig. 2 


a typical diagram with W ith one exception the variations were 


"measurements. of four analyses not particularly great. That exception, 
_ which were used. To make the situa- ae course, is the relationship of the 
tion more graphic each case was re- axial inclination of the upper incisor > ¥ 
corded on the Vorhies-Adams polygon the lower” _ incisor. ‘Since this was the 


of the Downs’ analysis. Again the varia- s startling variation, this: 
: tions indiv cases seer ned 


“g _ variations of these fifteen cases in com- alate be significant. Most comparisons 
parison with the polygon of the Downs’ showed no correlation, but some, while 
normals. This is shown in Fig. 4. This not showing 2 any 
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‘the angular’ ‘measurements of 
“eh tel incisors are in the anterior portion — 


(Fig 5). but it is significant 
ras hand that all but one of the cases showed a 
marked increase of the angle of con- 
vexity over the so-called average nor- 
Sat mal. |. The interincisor angle was then — 
compared with he angle which the 
central incisor made to the line 
q NS. This 6) shows 


TOAP 


average “normal. 7 shows a 


— 
— 
a 
— 
— 

— 
— their relationships to NAP, t 
— 
— 


-Cephalometri 


ic 
correlation between these factors, it is 
- again interesting to note that all of ‘the 
cases showed a “markedly greater angu- 
lar difference between the points A and 
= than n the average normal. Figure 
the plotting of ‘the interincisor 
angle against the mandibular plane as 
projected from the cranial base NS. 
While we again see no correlation, we — 
see that six of the fifteen cases had a 


mandibular plane angle greater th n 


‘ae were markedly less. The same 
interincisor angle w was plotted against 


14 the gonial angle and is shown in Fig. 


5 


40 145 180 185 160 65 ‘70 (78 @C 

Fig. 6 Mid tle, Fig 
incisor angle and the a angle 
upper central incisor to Frankfort 

lation would appear to be” somewhat 
Closer. these correlations occurred 


“incisor and cranial bases, a similar sca 

tergram = was made with the angular 
of the lower incisor to the 


nt inc 
= and 


ingual version, 


9 hows: the lack of correlation — 
between the interincisor angle and 


SNA and SNB. Although there 


izontal lane. this case the corre: 


angular difference between the angles 
is Fi 


11. Only one case a gonial 
angle of greater size than the average 
normal, The others were 


although twelve cases ‘were 


that all but one case has percentage 


80 165) 


cases being i in a more 


45 6S 60 

wy 
ig. 8 Above, Fig. 9 Middle 


— 
| upper face height is shown in Fig. 12. 
—  — 


upper “face he ight greater 
average nor mal. Conv 


mean that the lower 


This presentation is ir inte 
forth certain factors, determined 


various ‘procedures and norms set 

up by research studies. The ae 

portrayal of the variations shown on 

the Vorhies- Adams poly, gon indicates 

there is a ‘tendency for the overall 


$roup to vary somewhat from the nor-— 


mal pattern, and yet any one of the | 
individual cases might well show a close 
"similarity to the normal pattern. 
indicatic would be that there is con- 
- siderable variation 1 of the Class II, 
Division 2 skeletal pattern. T he most 
variation, of course, is the 
Tight position of the incisor teeth. In. 
: using this as a means of comparing 
other variables the only Place where a 


correlation existed was in the re ‘lation- 
ship of the upper central incisor to its 
basic Supporting st structure _and the 
lower 

dine. This would to indicate that 


the inclination of the teeth i is of a 


the maxillary dentition. It also supports 


‘ ‘ona have found that the basal muscular balance and pressure. 
a though, of course, is not 


bone in the is longer i in 


causing 


variation due ‘to skeletal dye 
~plasia. This would in agree-— 
e that the 

‘skeletal pattern of Class I. "Division 2 
a similar to that of the Class I pattern. 

The larger of convexity 


flatter mandibular plane 
cordance with Renfroe’s thinking: as 
the lack of lower facial height. 
members of this component as 
Te true Class II, Division 2 cases and yet 
‘morphologic variation which was 
_ would tend to indicate that the clinical — 
syndrome may be the result. of different 
i uals ‘producing the same end result. If 
this is true, then various avenues of 
the proper plan of treatment as it may ee 
apply to the individual case. 
thought of considerable variation with. 
seem to be most acceptable here. Ob- 
servation fr om the purely subjectiv e 


Mi the more acute gonial angle is in ace 
All of “these cases by 

found from the radiographic standpoint 
types of variables in different individ- 
thought may be formulated concerning 

in the type as expressed by Blair would Se: 
clinical would tend to give 


caust ~The "subjective 
answer would accordingly be a matter 


— 
— 
— 
— 
— 
— 
— 
— 
— 
| ‘idence set 1 tipping of the 4 
— red in print, 


= pressure t the 1 malarrangement of the 
4 cisors varies considerably, which, not 


_ infrequently, however, assumes one of 


“specific “clinical 


pressure. 


nosis be based 


-Variatio1 
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nis situation May arise as t 

— 
= within the indi- 
a 


ec one porn the results of his w ork. Ee It is s well k that dentofacial 
during the conduct of a clinical prac- changes ; are accomplished ‘most readily 
tice, a generalized pattern of thinking during periods of genéral 

_ develops rel ating diagnosis and treat- growth. Ye et t the problem which _con- 
ment in his hands to the desired final — fronts the orthodontist is that ‘the nn 
result. This may be referred to as his great growth spurt in the human coin- 
of treatment. cides roughly with the | loss of the Hast 
Sometimes: observation of the com deciduous teeth and ‘eruption of many 
of the permanent teeth. Worse yet, to oe 
urge to pursue a get the most from traditional tech- 
attempt to modify and niques, he needs the fully erupted 
second molars for anchorage. All too 


often these ‘complete their eruption — 


‘Figure ‘a shows just such a patient. She © 


a represented to me a type of dentofacial long after the golden opportunity y hes 
salt er in which I had been previ- passed. Hence the effort for maximum 
the necessary 1 cial improvement is often de 


then 1 conv until ‘teeth: are present to make possible 


maximum dental improvement. 
.* 2—It is definite ly easier to move on 
d in ac with t ba or two teeth ata ] 
an accept alll the | tee th ‘in one arch. Recognition 
development was at- of this is in the common practice 
3 
Since we are not working f 
nor toward a universal stan 
ard, each of us strives for a certain | 
facial balance in his treated cases which 
typifies beauty to him, To 
goal we may use or 


ar illustrate the results of this techni que 
a range to ‘this worker. 


This approach 
several premises : 

*Read the Edward Angle Society 
of Orthodontia, C., O« tober, 
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spaces prior to moving the. other proximal band material on twe “ight 
terior teeth. Similarly, in ‘second ae Se in some instances complicates a 


i pid extraction cases, the first bicuspids case in which a mild discrepancy exists. 
are usually moved d tally alone and Yet control of the teeth frequently 
then the  cuspids. quires use of ‘multiple: band techniques. 
2 3—The placement of the orthodontic a we Establishing proper interdigitation 
“appliance sometimes aggravates ‘the of the t teeth is a paramount aim of 


orthodontic problem. T here is’ orthodontic treatment and the first s 


described by Kloehn' an im- 
portant part of treatment 
tial Philosophy. : 
a. ry review 
reveal that men have 


alue of extraoral anchorage for 


years. ‘Tt will: also be noted that the 
methods of "applying this force have 3G _ cervical gear are placed 


deal _in common. In fact, Figure 


-variations are in the direction entire approach to the 
is | 


‘methods of a pliable 
terial which may be adapted t to the 
of the ‘patient’ s head incisors. Neve ertheless, in most cases the 
and used as a source of anchorage ; ‘use molar relationship is attacked first. 
some elastic material to provide the Stops cut from buccal tubing are 
= and the use of a bow or bows to soldered to the archwire advancing the ia 
this force to the teeth 1 through entire bow three to four mm. from the = 
archwires or bands. anterior teeth. The outer bow is given 
The questi di _ severe downward bend and the inner 
question of the direction arch is given a compensating upward 


which this force is applied has obvi iously he resulting 


> 
as molars which, when coupled with the 


number of designs which have been distal pull ‘of the cervical gear, will 
Suggested. i still being debate ed open sizable space between these 


<< 


_ today. This paper recognizes the valid teeth: and the deciduous second molars 
ity of the problem and is presented to 
a 


describe the possibilities of force appli- 
cation in one simple method. 
While the time to institute ortho- cases, these spaces appear open 
—— dontic: treatment is a widely discussed J rapidly within 4 to 8 weeks. Their 
topic, it is commonly agreed that trea treat absence usually means the gear is ‘simply 
Mees ment of dentofacial anomalies i is ee being worn enough. As the ae 
favorable during periods of general molars tip and move distally, the s stops 
Md es physical growth. In my practice chil- are also moved distally and the outer 
are kept under observation and bows are given more downward nal 
their treatment is instituted in conform-— ping. -Meanw hile the inner arch 1 re- 
ity with this view whenever practicable. ceives 
As the time > approaches when the first bending. 


bicuspids and cuspids- are well de wel- 
ith in maxillary first enouth, the ‘stops are ‘moved ‘mesially 


ine 045 buccal the inner bow and all p pressure is 
applied to the anterior teeth. The outer 


— er & 
— 
— 
— 
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iim 
— 
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tubes and the familiar d a 


2 
ms patient must 


his necessitate the molar roots move and the 


compensating downward bend or 


the teeth become vertical, the inner arch 


inner arch. During this hase he tends. to ride gingivally u the incisor 


Fig. 


iim 
— 


. 


‘to exert. 


— 
— ft » — nf 
mail 
teeth. Attention to this detail In many instances these two steps 
— ividends for pressure is maintained on complete this phase of treatment, in 
anterior teeth and they now pro- which case, a bite plate is placed to 
gress distally until the lower anteriors open the bite slightly. The stops are 


= 


Cervical 


h 
on the molars and the gear worn until 


the permanent teeth erupt fully and 
4 
terdigitate or w hen it is ev ident that 
the case is going to settle in properly 
‘Then the headgear may 


and only, the bite plate worn until the _It is only fair to state that it is fre- 
quently difficult to get perfect inter-— 
digitation of the cuspids on one side 
> 8; you may deem this 
sthod. er, 
this slight 


“dentition is completed as in Figure 5. 
In other, more severe cases at this 
tage, when the bite plate is placed, it 
ground away to free the molars and 
the entire procedure is then repeated: 


tipping and distal 


5 versing x the tipping 2 action on n the molars 
and transferring the distal pressure 
the anterior segment wit out the 


When the case presents initially with 
extreme” protrusion and spacing of the 
incisors as in Figure 6, the appliance 
is first placed with no stops and the 
force directed distally the an- 
terior teeth. The arch ‘is allowed 


as seen in Figur 


flaw i in he 


movement disadvantage. A po: 
for “final detailing 


in Figure bite plate is placed 


retain | them, the plate” ground free 


from the and the molar rela- 
be discarded 


_ tionship attacked as mentioned earlier. 


me 
many adv antages outweigh 


to Ov ercom 


deficiency in the method. cee 


Having seen the successful results 


"mechanism advocated by 


Kloehn'* it has seemed logical that 
the same application of force could be 


qually advantageous, 2 as an adjunct 


other ge neral pa 


occlusions respond well to this me 


“a hen used i in conjunction with conven- _ 
to | 
slide freely through the buccal tubes banding, 


om treatment is insti- 


and the anterior ‘teeth are driv en n distal tuted 


182X 


Pi Fig. 8 


; 
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9) Following the extractions o of the bi- ‘usually erupt and drift into desirable 


é 


4 


9 Above, Fig. 10 Below. 


Kloehn gear applied | to ‘the 
‘The wocedures i inv olving early re- maxillary units. T he molar re lationshi 
pe 
moval of dental units in selected cases is first corrected; then the bow 
Offer: an excellent for the directed to move the anterior teeth 
distally. During this time the — 


arch is postion. hen the second _bicuspids 
4 


— 
— 


case an ‘ly gear as described pl 
teeth moved into correct _ casts and photos of the 
‘case which will frequently respond to : 


&§ 


while leveling and during 
retraction” of the cuspids. Retraction of. 
rior teeth in both arches is accom 
plished with rectangular wires: ‘formed . 
with Bull- “type closing loops. In. the 
maxillary arch lingual root 
- the region of the incisors is used 
distal to the central incisors, are 
_ solder red and a a high pull | headgear armain- —— 
distal pressure, A similar rectang- 
ular arch is placed in the mandibular 


ishing are then placed for final 
detailing of the | teeth. Figure 13 shows 
example of | this” type in which all 


major movement of teeth in the maxilla . me aie 
accomplished solely with the cer- 


= 


ene vi > ven losur having 
. ical gear. Even space closure | 


it does "reduce materially the on the maxi teeth” ‘tor. 
of t that bands are on 1 teeth 
other than the four first molars while, 
at the same time, reducing the maloc- — 4 
In maxillary protrusions where ex- basal bone structure necessitating 
‘tractions are indicated and a Class | moval of teeth are started. in the 
extractions the lower arch i is banded to maxilla, 
‘include first and second molars, sec- again n banded aning 045 buccal ‘tubes 
ond bicuspids and cuspids, and lev eled and the Kloehn-type *cerv ical: ‘gear 
off. At the same time, the upper arch placed with sl red tube sections: ‘on 
fitted with the Kloehn gear which is the inner arch for,” stops. ~The’ ound 
to place straight distal pres: ‘maintain n the inner arch in position 
on the anterior tee eth. ‘The lower free from the incisors..“Rather severe 


is worked up to a rectangular pping force is applied Conjunction 
mild tip-backs and the cuspids distal traction and i is ‘maintained 4 
retracted with: cuspid to cuspid coils, until a C lass I molar relationship 
DRIP s or sectionals with Bull loops. ‘Tf undesirable tipping should 
As this occurs, the upper anterior teeth — occur, it may be corrected by rev’ ersing ES. : 
ure retracted against the direction of the bends in the outer 
_anteriors and -much of the extraction and i inner bows as mentioned earlier. — 
space in the upper arch is closed. When = now that in Spite. of « our best © 
the: lower are mov oved well back, efforts that space closure in the man- 
arch inv results in 


ay 


5 


he “upper first ge bands. Distal 
pressure is mainta ained on the by recting | the molar relationship: 


means of stops inner WwW hen the molar 
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hod d to selected cases, 


. 


ar rel 


6h Sa. ii 
correct, ‘the stops are moved mesially this 
the inner arch and distal_pressure the _cuspids_drift_into the extraction 
= 
distal ‘root movement: of the ‘molars. . months suffice to effect proper detail- 
Again as this occurs, it is necessary to ing of 
make frequent adjustments to keep the Maxillary protrusions with Class 
nding on the anterior teeth. When _mollMationships and sufficient basal — 


few months of effort directed at setting 
‘the bands up. a better “molar relationship prior 
sometimes complicates the malocclusion. to placing a full orthodontic ic appliance . 
‘He nce, on occasion, ‘it is desirable to usually” pays big div idends. 
place ‘only the maxillary first. molar. may also. ‘use this method for 
bands and follow the basic procedure cases which present treatment cage 
with stops and tipping to open inter readily solved by extractions 
dental spaces the maxilla. This which the distal movement 
: method will frequently almost correct : ams is the only alternate solution. g 


~ 
— 
|| 
| FS” ic — 
om 


Cerv 


while the cervical gear continued. 
_ sure on the molars. The lower arch was aes 
banded nine months later with full 
“edgewiee a ppliance and final interdigi 
tation ‘sccomplished in six months. 
gene In summary, a method has beer : 
Por whereby one may institute treat- 
_ ment at desirable age levels when it is 
possible to e effect maximum dentofacial 
improvement without depending upon 
eruption of all the teeth or which may 
F be used at later dev elopmental levels to 
conserv ve anchorage and assist 


Street 


angu ation of teeth and depth of: bite 3 BIBLIOGRAPHY 


which contraindicated removal of teeth. _ J. Guiding Alveolar Growth 


= 
_ She was accepted for treatment with & and Eruption of Teeth to Reduce Treat 
ment Time and Produce a More 


the under: tanding that. t wo Id be 


Kloehn, 8. Mixed Deatition Tret 
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relationship. Then the rectangular 
— 
— 
ae 
— 


clusion w we m 
the « essayist would mesio-distal relations of the jaws’ and 
dental arches, as indicated by the rela- = 
tion of the lower molars with the upper ao 
_ molars — the keys to occlusion ; and 
second, ‘the positions of the individual 
cases. These two facts prompted the to the line of occlusion.’ 
‘Eastern Component present this urning to the c hapter ‘Treat- 
symposium. Owing to the fact that this” ment of Class II, Division 2, we. do | 
was not a research project but purely find Dr. Angle placing emphasis on the 
a clinical study of methods of treatment 4 facial deformity caused by the dl 


results obtained, _we believed the position of t the ‘the. 
material available was sufficient to of vertical growt th nose. 


A 
by distal of the teeth in facial structures, as well” as 
both lateral halves of the lower dental of the teeth, i in frorcrc hats lass IT 


arch, ‘indicated by the me me sio-distal rela- case. 


tions of the first permanent t molars, but He ision 2 te 


retrusion of protrusion of treat than 1 and “describes his 


hi is interesting to note that in this in moving distally all the molars, pre- 
de finition Dr. Angle does not mention molars and canines of the upper arch 
= distal relationship of the mandible about one-half the width of. a premolar 
as entering into the deformity. How- tooth, with -a simultaneous” and equal 
ever, _his preliminary remarks | mesial movement of the dower arch, 
classification, page 35, seventh edition, thus establishing the 
he writes classes are based on functions of . all their. 
ation planes and the bes | possible balance 
‘ches jaws, “which ‘depend the facial lines.’ 
primarily upon the positions mesio-dis- The © excemive closed. bite which ‘i 
by the first permanent evident in Class I, Division, 2 cases 
molars their erupting locking. is called to the attention of the student 
of maloc- by Dr. Angle in ‘only ot one c 


He attributed this to the fact: that the 


“Read the Edward H Angle le Society « 
Orthodontia, ashing‘ on, D. C., October have 


— 
— — 
— 
— a 
the facial 
— ally turned to Dr. jaw = 
uite naturally tu ton of this lines.” reasonable. 
one q for the definition of thi 
Angle’s text for the in is found Conseque 
Angle locclusion. Therein is 
— 
— 
— 
— 
— — 
— 
— — 
— 
— 
— 
— 
— 
— — 
— ng the lowet in- 

— 


cisors'to come contact with. the vault 
of the ‘arch, while the cutting edges of 
‘the upper incisors pass beyond | the gin- 2 
sival margins of ‘the lower. Of course, 


and of the 
incisors from their . normal angle, 
_ the tipping lingually ‘of ‘the lower in 
cisors, and -although. ‘such a 


of a Class II, Division 
Ss ‘more or. less present in all cases be- case taken from Dr. Angle’s Seventh Edi 
longing. this ‘division, ‘yet it here 


present to an unusual. “degree, ‘the | prin 
cipal reason being that the molars have both: Div ision and Divi ision ty types 
not fully erupted” (Fig. are not characterized by any lack of 


“in Calvin Case’s’ Dental Orthopedia, the mandible. 


on page 287, isan illustration in w hich 2. hat the maxillary first Permanent 
plaster facial reproduction. | clearly 
indicates. a Class II, Division 2 maloc- normal porition in Cc lass II malocclu- 
clusion:. Dr. Case terms it ‘a _general ion, has a tendency to lie more pos- 


bi-maxillary infra- -occlusion.” He treat- _teriorly, _as previously pointed out by 
by ‘a universal elevation of all He Iman, Oppenheim and Baldridge. 


of the teeth, opening the’ bite Phat C Class II T cases are character- 
primarily w on the mo ized by a posterior position of the -man- 
teeth to separate the premolars i in order dible as claimed by Angle. 

= they could with elas- That the angle of the mandible is 

‘tics, and, then remov ing the “crowns larger in Class I than in Class II cases 

from: elevating these of either division, 
in a turn, W hether the was perm- 


That while ee alr 
posterior in Class II, , Division 2, 


Hellman, ina paper. on Class: chin point is almost as far forward as 


II cases, reports his deductions from pe 


: Skulls exhibi cl in Class I. This arises through the ; 

on that the Class I II, Division 2 case is a 

relationships of the ‘teet e states, square ‘wile: 
quoting from Gordon C._ Swann’ 


h Class TI, Di border that is more nearly horizontal. 
that in Class ivision 1933, the Eastern Component 


‘the maxillary alveolar pr process appears paper before this Socie ty 
have drifted anteriorly; the teeth “4 Clinical Study of Cases of 
mesial Malocclusion in C lass Division 2 
relation to those of the mandi ‘that report there are certain para- 
Earle w. Re nfroe, in the Angle Orth- graphs which the writer believes are 
odontist, Vol. 18, pages 12-15, reports worth repeating. Attention i 
= Cephalometric. Study of Facial Pat- — port was f focused largely upon 
erns Associated with Class 1, Class the following: 
Division 1, “and Class Division. Anteroposteriorly, the mandibular 


lingual position of the 


Ir isti 


il 
— 
— 
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— 
— — 
— | 
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— 
&g 
— 
— 
— 
— 
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— 1. That Class 


Strang 


RENTSCHLER 


‘Fig. The classie form of Class II, Division 2 characterized by a distinct reduction of 
are aa os growth in the oral area of the face and distal relationship of the niandible to | 
. 


molars toward mesial tipping. 

cisors are on a plane that is consider- a eat: the mentales muscles. which 
ably and abruptly occlusally “located to cover up the deformity and also the me 


‘that on which the molars are arranged.  excessiv closure of the mandible due 
he vertical of the to the reduced vertical 


der in ‘indicated the axial perversion of the 


Fig. 3 IT, Division in the permanent denture. Note = distal the 


Spee. The molars and deciduous molar ver 
in the horison- gree of disharmony in the facial lines. 
endency of the first than in Division 1” (Fico 3) 
enture is often _hilitv of forward shiftine of the huccal 
4 i 
— 


tion to the cranium in classifying Cl. Class” 


Division 2. 2 


Fig. A Class I case ‘with sooth” relationship simulating a Cass TI, Division 


, designated as C ‘lass 
The s same may be said of Class 
cases with Class II, Division 2 cuspal 
e adjustments. No doubt there are bor-| 
-derline cases in both of these div sions 
tooth occlusion | while the true Class II case presents 
have: classified them by mandibular _ mandible i in distal re to facial 
positioning. That brings up the impor- 
“What is Class II mal- 
the writer has only clinical 
deductions to offer. Heredity. does ente 
- into the problem, I thoroughly believe. 
Faulty growth patterns of facial and 
there. probably will. ‘continue be cranial structures. are in _ evidence 
_ arguments as Jong as this classification 
is used. Personally, it seems logical, now nasal area and by the distal positioning 
= we know. that the. maxillary first of the mandible. Muscular perversion, 
molars are not always stationary guides, in the form of pressure against the _ 
 max'ilary 
tures sas: ;-the more re reliable indicators. with excessive closure. of the bite ar 
We. have a basis for this in Dr. Angle’s hanical factors to consider in 
statement Previously quoted and again posterior positioning of the mandible. 
brought to your attention, i.e., “Hen In considering the prognosi associa- 
in diagnosing cases of malocclusion we ‘ted with the treatment of Class | II, Di- 4 
must consider first the mesio-distal rela- _vis‘on 2 cases, there is one important — 


tions of "the jaws -and dental ar arches.” factor that must be considered. I refer 


oe Many orthodontists pay no attention _ to the absence of vertical growth i in ite , 


9 to the position of the mandible in rela- area of the face below 


Division | cases. They | cousider ‘only 


‘many case. reports i in which 
cases, with, Class. Il f the 


4 
— 
« i 
~ 
— 
J ae Clinical experience as demonstrated 
‘ss in stabilizing the corrected 
| present in these cases 
degree of vertical growth that — 


= 


Stang 3 1951 


Fig. 5 Left, A Class II, Division 2 case with very good vertical growth in the oral area 
a favorable prognosis for permanent stability of the corrected overbite, 


hence, a poor for. ‘permanent stability of the pope 


-onsideration. It would s seem that mu _ reasonably good vertical growth in the 
a dictating factor in area, and in some cases of Class 
this situation. In other words, if there 7% II, Division 2 there is, the corrected 
is. marked evide of of vertical _overbite obtained in treatment, by 
growth: i facial a area below the pressing the anterior teeth in both 
nasal passages, it is possible to correct tures, will remain well stabilized. 

the overbite treatment; ; yet, subse- Therefore in rendering a prognosis 
quent “to the removal ‘of mechanical n these cases, it is that the 
a collapse i invariably occurs. 


_ Right, A Class II, Division 2 ease with lack of vertical growth in the oral area Pra ; 


is present in n the individual case under turbed. On the hand, if t there is 


vertical height in the oral area be care- ‘x 


This would indicate muscle fully” observ and deductions 4 4 


tension this collapse. The cor- enced by ‘this factor. 
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— 
— 
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dult Dentitions* 


ing of mo 
the has bined mes ial distal measurements of all 
tried to predict the success or failure teeth in the arch from the right first 


a orthodontic treatment. Ww hile i it Lond permanent mol 


termed maxillary tooth m erial or 
and orthodontic ‘diag M.T.M. arch width it first 
can be based upon pon mathematical "premolar ‘region was taken just inside 
cal ulation, nevertheless, the ability to the summits of the buccal cusps of the 
within limits, first. premolars. ‘He felt that in order 
is a useful diagnostic aid. Many meth- for arch to maintain itself within 
od of analyses have been formulated, — this 43 per cent “normal” range, the 
based primarily upon successfully treated width of the apical basal bone from 
Cases. study is designed to test canine fossa to can‘ne fossa had to b 
prescribed model analyses of nor- — 4 per cent of the M.T.M. 
mal occlusions , Pont’s, Howes’, Rees’ ge The canine fossa lies just above the 
Neff’s, a and Bolton’ and to note “the ir first to the canine 
"eminence. 
Review or Lrreratre: between the body of illa and 
‘The validity of model analysis has the alveolar process, and lies at the 
been questioned by other men. In level of the apices of of the teeth, ~The 
presented interesting canine fossa (C.F. ) measurements wer 
paper comparing the analyses of Howes, = taken in the ¢ 
Rees, Kesling*, and Strayer on five th 
treated cases. They agreed in two of 
the fiv e cases and varied in the e others, “normal In two 


_ pointing out their lack of agreement. sequent cases, measured directly in he 


ona relationship between tooth mz 
terial and supporting bone; therefore, ; 
review of these methods may reveal 
why the discrepancies occ ed. 


deve loped his case analysi 
on sa premise that, in normal de nti- 


nt of its tooth material. 
“Thesis in fulfillment. of 


the requirements for the degree of Master | A Fig. 1 Howes’ method for measuring canine 
of Seience, Ohio State University, 19 Foss width, 


n Class I A 
— 
— 
q 
a 
— 
a 
— 
im 


att 


October, 1958 


vethod for measuring apt 


measure- — maxillary apical base, ap- 


width at first Thus, "mandibular “tooth ‘material. In this 
interpreted canine fossa “measure- method tape was laid on an orthodon-— 
ment ‘greater than that) of the first cast in the zone of the apical base, 
bicuspid "measurement being the from the mesial of each first molar to 
amount of expansion possible, and felt the other in its arch. a a we 
firmly applied | to the cast after all tissue 
hold if it exceeded the canine attachments “or artifacts were removed. 


measurement. He also observ ed that was trimmed to represent the 


no expansion could be expected 


distal movement of first bicuspids mesial of the first molar by placing 
would increase the C.F. measurement. ruler against the ‘side of the cast at 
a one hundred and twenty-five right angles to the occlusal surface and ia 
Cases which he treated, Howes formu- along that line. To ensure plac- 


his “made these —con- the tape over Gane in the 


“mun, apically ‘from the gingive al 
width of margin at the midline (Figure 2). The 
Ag molars, premolars, canines, and inci- tape was then remov ed and its measure- | 


ors is 44 per cent, it may be assumed — ment in millimeters represented apical — 
that the apical base is adequate. | _ base. The tooth material, as in Howes, 
If the ratio between CF. and the combined mesial distal meas-— 
M.T.M. . is between per cent and ureme ‘nts of all the teeth in the arch, 
445 per cent, the adequacy of basal bone ‘but did not include the molars. 
is questionable. In such cases, Howes ee measured twenty normal cases + 
Suggests it may be wise not in which the teeth appeared in good 
treat at all or to acce pt ‘residual irreg- relationship “to basal ‘bone, with no 
_ularity of the lower anterior teeth fol- rotations, ‘crowding, or spacing present. 
treatment. ‘Tine measurements: showed that upper 
3. Extractions treatment t are. def- apical base exceeds tooth mass. by 
if C.F. to M.T.M. is mean of 3.2 mm., lower base 
37 per cent or Tower” teeth by a mean of 4.47 
‘Rees developed a method for assess- _ the upper base exceeds the lower base 


ing the ath existed by a mean of and upper 


mouth, he found t — 
— 
= 
— 
— — 
— 


“to be used for quick analysis on any 
type of malocclusion. The quantities “lows: 
reduced to the nearest mm. 
first permanent molar i is con- 


represents upper tooth to the distal portions to oc- 


represents lower apical base ; and | L. -T.  cupied by. the second and third molars. 
represents lower tooth material. Vertical” dimension increases in “the 


alveolar process until full eruption 


T 3. | the teeth. Apical basal bone from 


1S 5.0 “molar to first molar does not appear 


to change subsequent to the eruption = 


of teeth, excep ept to decrease the 


equivalent of the amount of forward 
table of ave rage migration during transition mixed 


on any set of casts, a determination Kesling’ is the 

reasonable accuracy of the fol- so-called “diagnostic setup.” teeth 

a diagnostic facts can be made: are sawed from the casts with a fine | i 
If the relationship of the apical blade be repositioned in order to 


to the tooth material of each determine need | of reducing tooth 


is be yond the range, a discrepancy “material. 
ot exists. This : should be corrected to with- Pas. Ona roentgenographic cephalogram, — be 
| normal limits by extraction, or w hat- Frankfort plane and the 


tor feels. is best. In ‘borderline cases, 
internal and external muscular forces, incisor apex to the Frankfort pane, 


facial esthetics, and other factors must 3 forming with it an angle of 65 degrees. Rie 


_be taken into consideration. A disparity exact inclination of the 


of 7 mm. less_ than minimum w vhen lar incisor is then drawn and a meas- ae 
comparing tooth material to apical base — | Wement is taken from the incisal edge Bice 
is enough to warrant extraction of de n-— ~ to the line drawn at 65 degrees to the 
tal units (Martinek). Frankfort plane. This” measuren 
2. If the relation of —— =e then, is the guide which determines — 
= to mandibular base is beyond the range, = amount the lower incisor must — a 
discrepancy exists between the oppos- tipped. By waxing the remaining teeth 4 


ing arches. Reduction of the teeth and to the mandibular cast, the ac adequacy — ser. 


or, if this i is not indicated, an expansion lary ‘teeth are, then sawed from ee ae 
of the other arch is the only alternative. cast and set up to. occlude with 
3. If the relation of tooth size in lower teeth. Kesling does not resort 
maxillary to mandibular arches showed remov al of teeth if he can compensate 
_ discrepancies beyond the normal range, 4 inclinations of the mandibular incisors 
‘Spacing or crowding are unavoidablh: 7 to within three degrees of 65. He en- 
in the ‘finished case unless the tooth courages one to range slightly toward 
mass is equaliz zed by, re educing it in one 70- angle rather than a 60- 


arch or increasing it by judicious place- degree angle the philosophy 
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Stifter 


is 62 degrees. Kesling points out: t that — fore the eruption of the canine —_— 

final angulation by five 


er’s ‘method “analysis is is and I would be much pleased 
pn aa means of judging whether the at a later date, others of my colleagues — 
% ea apical bas base is of sufficient dimension | to ~ could verify | ‘the correctness of this on 
accommodate all the teeth. He makes other _ Faces.’ In translations Pont’ 
drawing on plexiglass, reproducing the material “Mot en n ade quate 
ore, oe base, and marks the widths of a except to say that a complete 
the teeth on it in a manner similar to ora 


using a measurement from a i 

base of the centrals to the distal of the recorded on and sums then 
model, which determines the depth of recorded in millimeters. The 
_ the drawing. Thus, when the drawing 5 between upper right first bicuspid and — 


is placed ov er the cast so that the pos- upper left first bicuspid, between 
upper right first: molar and “upper 


‘the drawing, relationship of first were similarly recorded 


From this review we note ‘that 

formulated by Howes a: and 

Rees were derived from a very limited 4 
number of normal oce lusions and that P 
their: analyses were based esse sntially | on 

clinical cases. Strayer does not state 

his material, and Kesling uses Twee d’s 

"statistics cs in his determinations. he 

different samples both in 


Fig. 3 Loeation of points used by Pont to 
det termine are eh width. 
he points were the distal 
posed. In ‘Pont presented to the of the occlusal grooves of the first 


profession ; a system 1 whereby the 1 mere Pe premolars and the mesial pits on the 
measurement of the four maxillary i in- ¢ wermeg surface of the he maxillary ist 
mage on 


and molar regions. He that, occlusal point angles on the 
using method, the final result was premolars and the e highest point « on the 
different from that of Hawley® for middle cusp of the buccal cusps of 
the on of arch w idth. first permanent molars (Salzmann'*). 
His reasons for choosing the  Pont’s index can give an approximate 


incisors wer e to sim- indication of “the degree of narrowness 


— the method for arch predetermi-— of the dental arches in a case of mal- 

mation and to permit the use and also the amount of 
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 Iateral expansion in order tha upright position over ood 

the arch be of sufficient size to. accom- all other factors were normal in the 
-modate the ‘teeth in perfect alignment case, a definite correlation was found 
(White, Gardiner, Leighton"). to exist between the Anterior Coeffic- 


_ Berne’, in recent dealing and cent t of ove erbite. 


"Hays } N. Nance" points: out the fact 
that the sum of the average widths of 
the maxillary deciduous canine, “first 
second molars of one side” equals 
4 9 mm. more than the total of the mes- 
iodistal widths of the three permanent 
teeth which succeed them. This differ- hree- cases of 
is known as “leeway” space. The used in this study. Neff came to 
me sort of comparison i in the mandib- the conclusion that, everything else 
arch, again using average mesi being normal, an orthodontic or non- 
widths, ‘shows that ave onthodontic normal settle to. 


eeway is” 1.7 mm., neai one. milli degree of overbite indicated by the 


Anterior Coefficient. However, he felt 
it would be ne necessary to measure ‘many 
natural forward p sitioning of of the man- later” Neff? analyzed a 
dibular- first ‘permanent mm molars, the subsequent three e hundred malocclu- 
2 "Ss _ consideration of this leeway is of value sions. In this paper he used what is = 
in analyzing transition cases. known as the “Ante rior Percentage 


Pas 


age Relation is the per cent acquired 
é the maxillary six anteriors are 
er center divided into the mandibular six anter ior 
‘ridge area in the 2 anterior ‘segment to < incisors. Actually, Anterior Percentage 
Relation” is the reciprocal of Anterior 


buccal of the Coefficient. Neff adapted his Anterior q 


first molars; 3 thus it represents arch Coefficient to the Anterior Percentage 
length from first molar to first molar. Relation to more ea easily compare his” 

Then, if there is a disparity of 5 m mm. . results with other n 2 methods a iding ao 

between arch length and tooth material, upper teeth into lower teeth. — =r Ae 
extraction is necessary. Thus, the sum of six hundred ed maloc- 


In 1949 Neff! developed the clusions was to > establish 
’ terior Coefficient” which was then ob- 
tained measuring the sum of the 


WE 
diameters of the six upper 
into that the 
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six anteriors were 18 per cent to 36 
lower six anteriors. This figure was call- six anteriors. He 
in who examined excellent occlusions anc 


Tooth 


rial 


% 


These are the 


An ideal 


on the structural tooth forms 
out ‘that the anterior has long been the standard of normal. — 
Angle’ de rived | this” hypothetical ideal 


Downs’ ‘rating 135 for asa standard from his study of the 
a ‘wer: incisor to lower i incisor in order — 


Bolton® ; in these he deter 


_ By using this ratio and comparing it of the teeth is normal when their man- . 

with his standard, the arch that is ifold functions are efficiently performed ¥ 

a defi ficient is determined. The amount ~ and the health of the supporting struc- 
discrepancy is determined by re- tures is maintained. primary fune- 43 


to ry tooth “mat ‘al. been de fined in way: 


ferring to a table which predicts the tions of the teeth include mastication, es: 
amount of that the de- esthetics, and functions of speech and 
-deglutition (Hemley). However, r, there 
is no better way to refer to types of 


From the 3 amount of tooth material 


from first molar to first molar inclusive. _ Caton and to arrive at an — 


tetie “established by dividing the standing of the exact features involved 


of the mandibular teeth by the than Angle’s classification. It is obvious 
that the analyses so far discussed —. 


3 “per cer nt, the iscrepancy is ased to a great extent on malocc 


excessive mandibular tooth sions. Therefore, it is the object of this 


a the ratio is less than 91.3 per cent, the “study” to test Pont’ Ss, Howes’, Rees’, 
and Bolton’s s analyses: ses on normal — 


‘sumed to be correct, and the ‘discrepar 


ee cy is in the maxillary arch of teeth. "Angle, the perfect occlusion is Fare. In 
this study cases with slight slipped c con- 
q 
For analysis of anterior teeth, the tacts, minor rotations, or insignificant 
of the of the six ar _anteriors deviations from perfect occlusion were 
established by dividing maxillary sed, These “cases were, however, pom 
teeth into mandibular teeth. If the 
ratio exceeds 77. 2 , the discrepancy is” 
7 in the mandibular arch, If it is less | than 


_ sidered in a group separately from the 
is perfect samples. The two groups were 
Classified a as “normals” and ‘ ‘ideals 


— 
whose figures ranged from 24 per cent and range for the xe 
— 
— 
— been severely = 
Occlusion 
— 
— 
— 
— | 


cases hese ranged from 28.3 
3 bined mesial distal widths of the ma 
lary” centrals and laterals to 34. son mm., 


with the greatest concentration the 
similar: measurements and armamen- 
range 31 mm. to 31.5 mm. In statistical — 
a ag analysis of the ideals, computation for 


Cases normal C lass significant correlation existed between 
(Angle) adult dentitions selected from combined incisor widths and 
the e models of fifty-seven dental molar and upper premolar widths. No 
dents and eight Navaho Indians whose corresponding correlation could & be 
were on file at the College of found in the lower pre-— 
Dentistry, State U niv yersity. molar width hed no significant correla- 
Bridges or missing teeth 


the second molar automatically dis- 


or obvior ious were dis- from. 37.5 to 51.5 to 


a Overjet and overbite had to tooth material, with a mean of 43. a 


be within acceptable | limits ; that is, and a standard deviation 274 


to about. mm. -overjet, and no case (Table I). Twenty-nine cases were less 


with less than 1 mm. overbite or lower n 44 per cent; ; twenty- -five cases 


rs exceeding the cingulum th greater then 44 per cent; an 


the cases” were les ess 


> ana 


In omsidering 


te teeth ant 
posterior “tee —5.3 to 410. 3. with a mean of 0.31 


teeth were not acceptable. Obviously, standard deviation 65 
crossbite relati ion eliminated 


case. In all, _thirty- -four normals and ‘(Table I). Six of the cases exceeded 


 twenty- four ideals were studied. of thirty- 
protractor, , Boley gauge, divide rs, Lower base to lower tooth ‘material 
from — to o +8. 6, with a 


All measurements and 


study was relative ely small; therefore, 79 and 


the range for comparison with Pont’s s (Table II) 
index covered only a portion his 
table. Howev er, the sample does to lower | tooth material were 2. 


Be the r range ‘most likely to be encountered, 
which are the figures of greatest prac- standard deci iation of 2.05. Rees! ‘max 


cal value. ‘iT The figures ref y the of +10. mm. 


— 
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= mor th | 
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OWES’ AN ALYSIS| COMPU TATIONS 


Arch Width a W idth be 


“Tooth 
Material Materia "Material 
N ormale) (deals) (Normals) — (Ideals) 


43060 (43050 42. 


Tooth 
Material 


Largest 
Smallest 


twenty- -three times; however, his min- There was, a difference be- 

imum of +5 mm. was never exceeded. oe tween the percentage of the mandibu- at 
Bolton’s s analysis of of the percentage dar six anteriors: to the 

mandibular tooth material to maxil- anterior when comparing: 


Tooth 


U pper Teeth 
N N oral) N aly 


Mean . 
‘Standard 1 Deviation ree: 


parent differene — 
==> 


y 


Teeth Teeth _ Ant. Teeth Teeth 


Maz. Teeth Maz. Teeth “Maz. Ant. 


94 

Largest 


deals (Ide als 4. Normals) 


tion 2 able in the ideals be ‘tween 
= ga tooth size and arch width. The 
poting combined widths 


regions, scattergrams were produced in However, Pont’ Ss measurements should 
“the ideal a to strive for when 
vat pre- toward the ideal. 
-Pont’s sample was composed entirely 
parison for the normals \ was much n more of _persons of French | nationality. Ours 
difficult to demonstrate because of the was done on Americans of many differ- 


and he mandible; therefore, 
calculations were made | lower -more difficult to than in 


Apparently the” findings here p par- 
Pont's figures. It significant In Howes’ analysis there was ne dif- 


&g 
— 
the im 
by Front's index. Arch with 
— 


normals when compared hically, to 2 ‘The ideals did not exceed 

a greement with Rees’ ran e for the minimum amount > 

£ ge 

Howes’ figures. Apparently Howes’ of 3 mm. but did exceed his maximum 

theory that canine fossa cannot be ‘= amount of 9.5 mm. in a few cases by | 

exceeded by the arch width mm. A few of the normals exceeded 


not valid. True, it found that = both the maximum and the minimum. 
Rees’ analysis was, compares 
width did not exceed canine fossa sta- + these was 
no with the normal and ideal, there was 
— tistically; however, in actual count the : a lack of agreement on al limits in- 
canine fossa was exceeded sixteen volved. The cases tested here 
of fifty-five. Per haps our that Rees’ ratings, < changed the 
findings differ from Howes’ on this “nearest .5 mm., should be as 
point because in all of his measurements 
only fourteen normal occlusions were Minimum Maximum 
conside red, whereas all of our measure- U. B.- +4 
ments we re done on normal 
It would be interesting to make a B.-L. eu 
study: by using Howes’ analysis of C. i 


a cor relate it with Pont’s lower arch 


4 


dibular arch width in the bicuspid area 
was always less than that of the maxilla 
was never more than that of the tion limit pats to 
fossa. By this method the | lower mm. which correlates: more 

arch” could be | correlated to. the u “upper close ly with Nance’s s limit of mm. 


arch; Howes analysis has been criti- es’ sample consisted ‘twenty 


because it does not do this. no rmal cases,” w vhich 


believes that because the 


teeth on ov verlap the mandibular "detail: the factor 
teeth they are in control of the shape for the differen in 
size of the lower arch. It would © Bolton’ percentage relationship 
seem from the findings of this study lower tooth "material 
the maxillary basal bone controls material compares exceptionally 
= lower dental arch, and it in turn a the percentage | found here. ne 
“In this study, eight cases of Navaho 
Indians were included. In seven of these 
eight, the canine fossa exceeded 
the bicuspid arch width. Could 94.8 
environment be the reason or is it the 


hereditary pattern of the ethnic group? For the -anter ior percentage 


3 In considering R Rees’ analysis, the _ tionship the ideals came very close to 
normals and the ideals all compared Bolton’: figures. Cor onv ersely, the normals 


gures. 


“low er base, 


Range, T4,5-80.4 7 7 73.9-83.3 
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used six malocelusions Teeth, s Whi 


~ Dental On, 5-28,1907. 
_and arrived at a mean of 79 per cent Barnes, Richard E. . The nt ie 


a would not agree with | our mean = pansion of Deciduous Arches and Its 
of 55. The > mean of 77. 2, found Effect on Permanent 
Dentition, Am  Ortho., 42:83-97, 


Bolton, W ayne A.: Thesis for Masters 


ure. 
gratifyi in view of the fact that de “ Degree, U niversity of W amtingtn, ‘Th. 


were similar ; that i is, both were Downs, W.B.: 


: = lationship, Am. J. Ortho., 34: 812 2-840 
It is gree ious that the | percentage re- 
hi a t h .: Determination of 
ationship of the ower the upper ¢ , and Its Application to 


anterior tooth size is. a vitally signifi- Dental Cosmos, 47:541- 
make wher n ate 


: Orthodontic: Theory 
and * tice, Gruno and _Shatton: 
CONCLUSIONS Howes, Ashley E.: Case Analysis and 
Treatment Pianning Based Upon the — 


Relationship of the Tooth Material to 
Its Supporting Bone, Am. J. Ortho., 


Tooth Positioning Applian 
Ortho., 31:297-340, 1945, 


“comb ned inc and the molar 
and upper premolar widths in the ideal 
occlusions, but not in the normal oc-— otal 
_- Howes’ analysis showed the mean per _ Anterior Coefficient, Am. 


canine fone to tooth materiel Cecil Ww. 


‘which compares Pont, A.: Der Zahn Index, Orthodontic, 


figure. of 44 percent. Zeitshrift fur Zahnarteliche Ortho. 
Rees’ figures be changed « to paedic, 3:306-321, 1909. 

‘ Rees, Denton ‘J.: A Method for Assess- 

ing the Proportional Relation of Apical — 

Bases and Contact Diameters of the 

U. B.- +5 + 4 Teeth, Am. J. Ortho., 39:695-707, 1953. 

B. -L. r ee ae Salzmann, J.A.: : Principle of Ortho 

& dontics, J. B. Lippincott Co. :471-472 

Simon, Paul W.: Fundamental Prin- 

perc: ntage “relationship: for De ntal Anomalies, Stratford Co. 12! 29- 
tooth material to upper tooth 
‘material of 91.3 agrees with that found 
Case Eva uation anc na ysis, mM. « 
here. The anterior percentage relation- Ortho., 38:737-754, 1952. 


77. also ares favorably 1 Tweed, Charles H.: Indications for the 
Extraction of Teeth in Orthodontic 4 
Procedure, Am. J. Ortho., 30:405-428, 
WwW hite, Gardiner, Leighton: Ortho 
dontics for Dental Students, _ Staples 


Press Limited, London : 155-15 8, 1954, 
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d On The ‘By he 


‘ Perioral And Ling 


‘Milwaukee, Wi is 


Dee the perioral and lingual muscu- 
lature have an effect on the positioning ar ar to be comi 
of the teeth? If it does, to what gael ‘ aged 


‘govern orthodontic “results? a pragmatical dge the 
If it does not, what factors are para- ‘musculature which will unquestionably 
in a this equation? these reflect itself in the quality of the ser- 

r se he renders. The future may als 

causative or for some a denial of the use of 
These questions have perplexed the that mystical w vaste - basket “which 
orthodontic profession from its incep- catches so many treatment failures and 
tion and, even today, represent some nebulous phenomena within the oral 


__ Interest i in ths of 


effect of the on the denti- 
tion, although somewhat erroneous, appeal of these studies can in unquestion- 
have served to stimulate an apprecia-— ably be attributed to the » directness 
tion for the multitude of components their approach. The electromyograph, 
which « constitute the whole masticating although invaluable, 3 
mechanism. The sterile static approach attribute. 
to orthodontics, pervading the profes- — 
sion 1 for so long, i is slowly being replaced — = ‘inv estigation of oral myometric pres- 
by a dynamic functional concept. sures by this author’, a constant effort: 
Teleological reasoning blended with has been made to 
a knowledge of the tion on project 
basic sciences has and always will pro- 
_ vide the initial thrust needed for sci- i the whole problem. 
entific adv ancement. But only accelera- 
thus provided ; direction and Instru: MENTATION 


reliability must in each instance be se- The possibility constructing an 


cured by experience and _ carefully pressure recording instrument, 


a dynograph, based on a principle of | 
inductance, reluctance or capacitance 
was investigated. The results of these 
search from the Division of esearch 
Grants and Fellowships of the National — studies have proved ok 
és thool e istry, | Milwauk e, Wi Wise. 
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> 


diameters of wire. the 


was tested along v with inductance and Capacitance transducers have the 
~ reluctance dynographs. Flat coils, paired — same inherent limitations as inductance — 
> inductance coils and coils of varying — transducers. _ These inv estigations indi- _ 
capable « of being placed in the cate that transducers employing induc-— 
mouth, were tested. Various wire di- tance, reluctance or ‘Capacitance 
ameters (35, 44 and 47 gauge) were ciples. are not oe type of — 
but the induction of the coils research. 
was such low magnitude that high 
cycles) had to be uted for sufficient feasibility of utilizing a resistance 
. At such high frequency | the transducer (SR-4 strain gage) with a a 


‘ problem of capacitance changes suitable amplifier-recorder has been 


a curring in the lead wires was encount- established by the author’ and, in - 
ered when parts of ‘the body « or lips” eral, the construction of the transducer 
brought in contact with them. procedure follows ‘closely to & 
These were of the same magni- prev iously described. 
the changes effected in the Certain refinements were incorpo- 
Coaxial cable lea lead wires however, in design and sensitiv- 
small enough to be used in 1 the mouth ity. Among the important was the 
for tl the * research are not of the temperature com- 


Every attempt was made at re 
‘the capacitance sensitivity of the lead construction. with 
‘ires to an insignificant point by in- -Lima-Hamilton 
creasing the inductance the coils, it was pointed out that since 
thereby allowing lower frequency maximum range of temperature vari- 
oscillator to be used. T ransducers, em- ability would be 17° centigrade 
ploying_ smaller diameters of “magnet considering the “temperature coefficient 
wire, -more turns in the coils’ (up to of the strain gage itself, any inaccuracy 


200), with and without iron core, were due to changes in temperature of the 


tested. The induction of the coils was strain gage wire to 


increased only to the extent that a 50° 


kilocyele oscillator was needed. The Stability proved | 


a change in capacitance induced by body ; the practicality of us using only one strain 
contact with the lead wires was ay i gage in the transducer if sufficient ime : 
but still re presented an for temperature stabilization is pro- 


_ reduced, 
parently overwhelming problem. vided before balancing the and 


primary and secondary coil for the A differ rent design was eI 
"transducing the construction of the transducer from 


a dynograph must be employed in 
which the transducer can be placed 
in the mouth. The validity of a 
— 
— 
= 
a 
— 
3 
— 
a 
in 


gage mounted 


represents ing a smal piece of rubber dam 

drawing - of terial over the top of the transducer 

placement i in the mouth. The gage and securing the rubber dam to’ = 

seen in drawing A of Figure sides of the gage carrier. A small piece 


was cast in gold. A small hook was of polyethylene tubing was ov er 
securing the sina to the teeth. against moisture and to prevent — 
a _ The cantilever beam to which the strain sive bending in the lead | wires. . a 
ae gage is applied was constructed in - polyethylene tubing was then filled with = 
spring steel. It measured 3 liquid | latex. rubber. 
wide, 4 millimeters long and 0.1 milli- dimensions of “cantilever 
meters in thickness. It was beam were previously mathematically 
a recurved receiving in order that the transducer 
if e millimeters. The strain gage (A- 19) 0 to 50 grams, , these figures having been 
rc applied to the top of the active | a ablished by the author’s earlier in 
beam, thus recording a tensile ‘strain vestigations. 
and the wires from the strain gage were | 
re-curved and secured to the bottom 


ge see med to be the 
of its size and ease of oe 


‘Trans 


a 
— 
— 
— 
— 
— 
= 
carrier 
— 
= 
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gage } were constructed. buccal of the I 
gage is 60 ohm mandibular teeth by the tongue 


gage, a 40 ohm resistor was the cheeks. 
_ added i in series to bring the total resist- —— a 
1g th al resist- Instead securing the mouthpiece 


ance into the designed range of the to the teeth by the use of wire around | 
pees . As was to be expected, this — the ‘contact points, which had been 
rendered this transducer slightly "prev iously used, it was found to >be a 
“sensitive. than the ‘transducer ‘employ- valid approach, both from the stand 


ing the 120 ohm, A-18 gage. Repeated point of facility and stability, to use 


a 


calibrations at the highest attenuation small rubber elastic which 


7 _ sion coefficient of b = .60, or 1 gram © the gage carrier, slipped below the con 


— = .60 lines deflection, computing — tact poit.ts of the teeth and held in 
the standard | error of estimate, Sy = position by a small piece of nies 
694 lines. Repeating the same calibra- - tubing on the opposite 
for the transducer employing the teeth. 


1 ohm n gage at the most sensitive Twenty. five subjects were “used for 


this investigation and their occlusion 


using the conventional Angle 


equals 66 deflection. The classification. One group of eleven sub- 


error of estimate for these values was es 

ts with clinically excellent occlusions 

1.094 lines. constituted the normal subjects. Ten 


a: the A-19 transducer gave a regres ~ fastened to the hook on the back of 


recorder w hich w was eed i in subjects were classified as having Class 


project was a model 141 Sanborn Div. 1 malocclusions. Two 
recorder and strain gage > amplifier. This” with 1 Class, I exhibited 
is designed to function with | 


strain gages having a nominal resistance 


100 to 120 ohms. It also “The 
‘is: a one unit _amplifier-recorder mean age of the subjects was 26 years” 
employs a heated stylus which has and varied from 22 to 35 years. Only 
proved to be most satisfactory. It con- white male adults were used for ce 


and, although it The for the collection of 
dual speed recorder, all records data on these subjects was as 
a speed of 2 milli- lows : The operational procedures used 
for the ‘recorder were those ‘supplied by 
areas in which the perioral and the Sanborn Company for 141-T 
recorder and this included at least Res: 
the “interproximal hour warm- -up period pr prior to 
tween the maxillary and mandibular any recordings. After placement of the 
central | incisors, and the interproximal — mouthpiece, a period of at least t three — 
betwee en the cillary_ mandib- minutes to_ allow for temperature 
ular second bicuspids and first perma- was allowed to elapse 
‘nent molars. Thus, it was possible to before balancing and calibrating the 
obtain the pressures exerted on the recorder. The tissue ove er “the trans- 


~ anterior teeth, both maxillary and onan ducer was reflected and. after balanc- 


— 
= 
— 
(4 
— 
_ 
— 
= — 
— 
— 
. 
1 a 
— 
— 
— 
| 
— 


tissue was again reflected and res 
ing pressure was recorded for at least — 
three times. This: then became the ase 

line to which the needle returned after 
of the following functional ex 

The: swallowing | exercises were insti- 
"gated in each of the areas and an at- 
tempt was made to simulate a physio 
logic or “normal swallowing r : 
as possible. At all times 
‘patient was instructed to disregard 
presence of mouthpiece 
make only those movements 
seemed natural to him. This was =: ia 
having the patient swallow as 
ually as possible on command. After 
the first swallow: had depleted the @ 
saliva supply i in the mouth, two to three 
of room temperature water were 
taken into the mouth by the subject 

ta to reinforce the saliva supply for each bes 
successive swallowi ing attempt. Ally pres- 
sure recordings were repeated three or 


four "times in area to “Fig. 2 oscillograph records. C—Cali- 
the of ‘the values. obtaine bration, vertical arrows, above record line 


a the lingual surfaces of the vie 
analyzed, and the deflections or pod peaks Table II ‘presents the pr pressures re- 
during sw allowing and at rest were con corded i in the same areas for the various 
verted into pounds per square inch subjects” during the swallowing 
values. _ Table I the |  cises. Table II also discloses that there 
or -absen nce of pressure during rest on. no pressure brought to bear against 
the eight areas which were surveyed on the labial surface of the maxillary or 
each subject. mandibular central incisors, except 
“amy During all é the recordings during x the cases where there was an open bite 
rest, the deflection never exceeded one an | opening between | the anterior” 
and for the most part no attempt teeth in occlusion. 
_ was made to distinguish more than one- ee the presence eor — 


half a line variation on any of the re- absence ‘of a correlation between the 
—_— ‘It is inte resting to note e that position of the teeth and the pressures | 


in the majority of cases there was an brought 1 to bear on them by ‘the perioral” 
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-Perioral Fores 
“RESTING: 


Ant. Open Bite 
Class II—Deep . 
Class II Div. 0 


No ant. Overbite. 
Clase IE Div, 


Class TIT .... x x 


to NS Tine and the 


by cephalometric ‘radiographs a alometric checked 
which were taken o on each of the sub- - as as to possible correlations; also, a amilli- 


> 
jects. The angular measurements for metric appraisal of the width of the _ 


_ the maxillary central incisors and the arch measured directly in the mouth © 


‘mandibular central incisors were | from the surface of the 


tus 


Molar A rea 


Clinically. 


Class II Div. 
Deep Ant. 
Class II Div. 1... 
significant pressure increase — 
oe = slight pressure ine rease — 
= no pressure increase) 


Occlusion : Labial Lingual Labial Lingual Buccal Lingual Buccal Lingual 
— 
— 
— 
— 
— 587 to 10.138 psi) — 


is wee more accurate thar patient’s 
left first molar was made. The ability to his own pressures. 
the dentition height of 
Palate were appraised _cephalo- 
metric” radiographs. The length obtained in the normal 
measured from the ‘mesial surface of opposed | to the malocclusion group, “t” 
maxillary first permanent molars ratios we ere 
to the incisal edge of the mandibular These the lingual of the 
incisors, or in the case of the anterior mandibular central incisors, the lingual 
bite subjects, to the incisal edge of the maxillary molar area and the 
the “maxillary central incisors. The lingual of the mandibular molar area. 
clea’ height of the palate was measured ata There were eleven subjects in the nor- _ 
point on the occlusal plane at the mal group and ten subjects in the Class 
mesial of the maxillary first permanent group and used were 
molars, _ perpendicular to 
as it intersects the oral 
= 


Of the palate. 
‘Tt was found that the av erage ani 


ee cent of va variation of all the p pressures ir 


y areas within the group of subjects w 


“the of the The coefficient of cor, 
their own pressures under the discipline 
which was previ iously described. computed 
of each subject and those values which 


was inted | out earlier the 
reflect the position of teeth. The 


66499 


only are. the 


standard error of ‘estimate, which may 
group was considered as a whole; 


orre 
iation for the regression coefficients correlation coefficients also 


computed for the calibration of ‘the to be when com- — 


recording instrument, was accurate 
ng 


Standard Standard Standard Standard ‘‘t’’ 

Central Incisor .. -2.82 862148 ea 3.67: 1.06533 1125 

1271 


2 293 2.97 9 


loc - = 2 093 
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pressure ranges. is to validate 

Swallowing pr pressures recorded in this 


study have indicated quite dramatically 


= to use only o one strain gage in the trans- 
ducer. This has resulted in a smaller perioral does not 


mouthpiece and the ‘elimination of of ‘normally contract during swallowing i in 
mare subjects with _ excellent dentitions. 


third lead wi ire, ‘thus insuring n ‘more 
recordings. The method of | further indicates that subjects i in which 


attachment of the mouthpiece to a Class II occlusal or skeletal ‘relation 


teeth proved with. exists, and who can form an anterior 


out sacrificing stability and reliability. _ seal when the teeth are occluded, do aes ae 


The importance of placing 
ducer i in the mouth to receive the 


It seems apparent that only in cases 
tric pressures directly en Ppa 


in which there is an anterior openin 
up dramatically in this pening 


; ak dentition cannot seal itself in occlusion — 
does the perioral ‘musculature con-— 


‘ranged from .561 psi to 10.158 psi. In’ at all. The net pressure against 


study on maximum forces Kydd? 

x. not significantly larger than those ob- a A tongue thrust, as recor y aol 


this study for swallowing sure on the lingual surfaces of the 


pressures. ‘This could explained on Maxillary incisors, was present each 
Re- of the _ cases of perioral muscular con- 
“4 st 


cording apparatus involving wafers or traction. Even though the collective’ 


bulbs and connecting tubing have cer- currence or syndrome of anterior 


= inherent disadvantages ow hich open bite, muscular 
render them ‘somewhat unreliable it tion and tongue t rust can be demon ; 


this: pressure range. The flexibility of t relation an 
x 
tubing and the compeenibility of etiologic standpoint is relegated to that 


the air or liquid media within ‘the of logic. If we accept the basic pre mises ee 


“system are a big source of error. antagonists, 


The resting for the various infant before eruption of tent 


seem to indicate that the is a normal contraction of perioral 


_ tongue position is such that there is no musculature | associated with a tongue 


the lingual surfaces thrust, we can validly argue the tongue : 

‘the _maxil ary incisors, at least thrust is primary or causal in nature. 
= - 

excellent dentitions, or in Class IT mal Ontogenetically, we may look at this 


occlusions with deep anterior overbite. — 


_ Of particular significance is the find- lowing reflex in which the tongue thrust — oa 


the basis of ‘the instrume ntation. 


ing t that in some cases there is ‘no rest- does: not all allow the anterior teeth to 
ing “pressure on the lingual surfaces of erupt. 


the mandibular incisors. The import- _ Needless to add, tongue thrust is not _ me 
of this fact is compounded by the the only cause anterior open bite. 
fact that these same subjects do not An inadequacy or arrest of condylar 


by a large pre grow and habits, among others, must 
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¢ 2 therefore viewed 


Maxillary Mol 


Pressures 


ontogenetically, might well be remov wed These have cor 
from th the classification of habits since ted by Stevens* and Sims*. Although 
this word carries a connotation of adop- their values differ somewhat from 
tion or acquisition. Tongue thrust may ones recorded in this study, which may 
also dev velop _ secondarily toa primary be due to the difference in instrumenta- 
ause — the differential diagnosis" of tion which w 


prev iously described, 
which may prove to be significant: jin they also found a lack of correlation s 


orthodontic management at and prognosis, between swallowing pressures and the 


recordings for each subject were repro- pe The movement of the tip of the 
ducible, there se eemed to b be significant tongue during swallowing appears to 


It should he that although | the position n of the teeth. 


int = variations within the normal group as be determined by the position of ial 


the Class II ‘Div. 1 malocclusion mandibular incisor teeth. This is 
group. The “t” ratios, ‘Table III, , proved both in an anteroposterior aspect as 
¢ to be insignificant when | pressures from well as an inferosuperior position. aN 
7 a one area were compared with pressures the C lass III malocclusion, Table II, = 


‘in a different area when the ‘there was considerable lingual pressure 
: on 


in the Tight of the ‘evidence to 


During function, there is an imbal- 


extremes in ‘pressure ra 


very instance aed to 1 Recording instruments employing 
inductance, reluctance, or capaci- 


— 
— | 
— | 
— 
— 
— 
— 
— 
— fer force than the if 
— perioral musculature, 
ng with various methods 
— 
— 
oe 


= 


tance principles are not sited for 


metric” ressure result of ‘the anterior n 
Resistance trai psducers and The tip of the tongue is placed 
behind the lingual surfaces of 
the maxillary central | incisors 


during the act of ‘gnliecden, 


were on pay with nor- and not brought in contact wi 
mal and the central ‘incisors normal 


“ye instrument t and the 
procedure used have | been There is significant 


4. —_ refinements in n the constru a difference t between | the pressures in- 


pressures and the anteroposterior 


10. In function, the tongue exerts 

much greater force on the dentition arf 

does the perioral musculature. 


324 E. Wisconsin Avenue ; 


anter ior open bites. ment an Elee tronic Teehnique 
tly there lack Measure the Exerted on the 


resting pressure from the tongue 


Musceulature, Am. J. Ortho, 44: 645, 
against the lingual surfaces of 1956. 


the mandibular central Kydd, 


— the ‘Lingual Muse lature 


Stevens, H. M.: The Intraoral Pressure 
Exerted on the Maxillary and Mandib- 
ular Central Incisors by the Tongue 
oes during and Lips in Angle Class IT, Division 1 
eases, Abstract, Am. J 
swallowing unless there is an an- 24 
terior open bite or lack of anter- Ges, W.: on 
‘overbite with | ‘accomp the Maxillary and Mandibular Central 
Ineisors by and Lingual 
Musculature_ _Acceptable Ocelusion, 


anteroposterior — skeletal dys- 


— 
— 
— 
— 
ff 

= 
ns were established for subjects 9 group. 
with normal dentitions and mal- — 
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— 
— late 
— 
- 
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7 ion Of The Sizes Of Uneru 


crowding or spacing present in the 
interest in orthodontic treat- mandibular arch in the mix ced denti- 


‘dentition. The trend toward earlier unerupted cuspids and. 
¢ treatment reflects. better comprehension Space in the mandibular arch available 
of malocclusions and their diagnosis. for | them, 3) inclination of the i incisors, 
terms of treatment, Kloehn’ revival 4) expected slight increase in arch 
extraoral_ anchorage ar and Kjelgren’ width, and 5) the expected slight de- 
introduction of serial extraction ex- crease in arch length anterior to the 
_ emplify “better” understanding of the permanent: molars. Of the five con- 
strengths and limitations of current ap- _ siderations listed, perhaps the first two 
pliance therapy. Some of the concepts sh show | ‘the greatest variability and, as 
underlying these therapies 1) result, receive the most attention in 
relative stability of arch width the diagnosis and treatment planning. 
untreated case after the eruption of the Nance‘, & Wylie®, Carey*, 


"permanent incisors, 2) slight decrease, Griewe? have giv en con- 
in mandibular arch | 


appliance therapy to eruption yard : 
ence more ‘than the teeth and their h eful techniques for 
4) this purpose. The primary objective of 
this investigation was to determine if, 
more efficient: "procedure could be 
paper, Weber prov ided “an excellent found, i.e., if error in prediction could 
review of the concepts of mixed denti- be reduced further. byproduct, 
tion diagnosis and treatment. pertinent to analysis of the mixed den- 
As ‘pointed out by Nance’, diagnosis tition, was study of the relationship 
"during the mixed dentition hinges toa between size of the permanent cuspids 
ie large extent on analysis of the lower and bicuspids- and size of their de- x 
arch. From this viewpoint, diagnostic predecessors, 


investigative portion of this was 
oe supported in part by a research grant, cedures in predicting the size of teeth . 

D- 217, the Institute for Dental 4, and was explored by -correlat-— 
search of the National Institutes of Health, 

Public Health Service. ing the combined width of 4 4 and 5 
*Professor of Orthodonties, State U University with the variables listed in Table I. 

1 


**Based on a thesis submitted in partial was ‘necessary collect material for 
fulfillment for the Master of Science subject which met the following 
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(1) A cast of the lower arch w th ¢; 
an 


lesions 
restorations on side of the 


X-r 


(2) 
e, the same 
date: as the impression for the | 
cast, with and e 


cast with 3,4, 5 and | 

ei 2 ‘erupted; with no prox- 

en carious lesions or restora 

n the side measured ‘pre 


males and twenty-six 
: from the Facial Growth Study at the 
State University of Iowa met the abov 
requirements. All were American-born , 
of predominantly northwest Eur- 
opean ancestry. teeth were meas 
ured on casts | obtained from 


x-ray machine fitted with a con iving 

16 inch skin-target distance BA 


a The cast measurements of the mesial 
_ distal diameter of the deciduous teeth — 
and the x-ray measurements of c, d, @, 


and 3, 4, 5 were made within one year 
of the shedding of c, d, and e. ‘lla 
age range for these measurements was 


from 7 years, 6 months to ‘11 years. 
Tooth measurements the 


—permanent lateral incisor 
3—permanent cuspid 
4—Ist bicuspid 
 §—2nd bicuspid 
cuspid 
—deciduous molar 


widths of eombinations of cast, ‘film, 


or cast and film 


x-ray film . 


4 xray f film plus 1, 2 2, 2 1 cast . 


3 4, 5 x- ray film plus 1, 2, 2,1 aii i 
plus e, d, e cast 

5 ie ray film plus bodies 2, 2,1 cast . 


5 x-ray film plus 1,2 2 ‘east 


5 x film 1, 2 .87** 


5 ray ‘Alm plus 2 cast . 


*The multiple correlation (R) using 3, 


, 5 cast as the dependent variable, with 4, 


5 (x-ray) and 1, 2 (cast) as the inde 
"pendent 


**N—76, films taken between, y 
11 years of age. 


= 76, all films ta 
except two taken at 7 


crown n diameter on the ‘measured 
at right angles to the long axis was” 
considered as the width of these ‘teeth. 


Two independent measures were re- 
corded for tooth. If the two meas- 


Correlations between the combined widths a 
4, 5 xray film — 
ma 
— 
— 
— ken at 8 years of age ce — 
for all teeth the maximum mesial- 
— or all teeth tl maximum mesi: — 
distal diameters of ‘the crowns of 
individual teeth were measured at right 
angles to the long axis of the tooth. 
tained from casts taken between pointed, standardized Boleygauge 
was used throughout. Where teeth were 
the mandibular teeth will be used through 
lof the two was used. If 


2 measures were taben and the four 
averaged. Product-moment correlation 
coefficients of r and r = 
indicate the high reliability of the: two 


original cast and film measurements. 


Associations for the combined width 
of 3, 4, and 5, and each of twelve pre- 
dictive combinations obtained by 
preparing scattergrams and computing 
Pearson product- -moment correlation 
 co-efficients (r). The obtained v alues 

are en in ‘iT able e I. One additional 
— an to correct for 


oR 


seventy- ‘willsing 
of 4 and 5 available before their erup- 
ion was = 87. figure is in- 
luded_ in Table I. In Table II, the 
esults have been expanded for —_— 
tion purposes i clinical situations. 
The ‘standard error estimate for 
this relationship is 0.57 which 
means the size of 4, and 5 can 
predicted before their eruption within: 
(0. 57 mm. for two-thirds of the cases 


yee TECHNIQUE FOR ESTIMATION OF 


vide on the scattergram t that 
the correlation coefficient was not ¢ com- 


Sun 


“f of one permanent mandibular central and 


_ puted. Surprisingly, of the other rela- 
_ uonships studied, the weakest was that 


“between the size of th > deciduous | pos- 


teriors c, d, and e, and 3, 4, and 5 — 
(=. -56). The relationship (r= 


between the lower permanent incisors 


and 3, 4, and 5 is in close agreement | 
that reported by Ballard and 
WwW ylie®, and by Griewe’. The strongest 
relationship found. (r=. 88) is that 
between the cast widths and 2 plus 

the film widths of 4 and 5 correlated 
_ with 3, 4, and 5 when they had erupted. 

A stronger relationship could not be 
de use of 1 

relation. 
-- The width of 1 and 2 plus the x- ray 


SIZES OF MANDIBU LAR cu 


AND BICU SPIDS 


the maximum mesial- distal diameters 


one lateral incisor with the diameter of 
the unerupted first and second bicuspids 
measured on the intraoral film of the same 
side. Enter this figure as the measured value 
to estimate the sum of the wate of the — 


This e estima ate” should be 
0.6 mm. for 68% of the cases, within 1d 
mm. for 95% of the cases, and within 1.7 — 


mm. for 99% of the cases. 


4 Note: These data are valid only when 
a 16 ineh cone is used on the dental x- ray 


machine. 


7 


measure of 4 and 5 gave a sufficiently 
"strong relationship to be clinically use- 


_ ful in predicting the size of 3, 4, and 5 5 
= d, and e, the restriction in — 
‘lection with reference to 
the de -ciduous teeth | could be re- 

2 ‘mov ed. By removing this restriction an 
ie additional thirty-five subjects became 
available for study. The larger sample 
(N = 76) provided a better basis for 
generalizing in terms of clinical use. 


The coefficient of correlation from 


the 


(x) = 

1.14 
M 98 


— 
— 
— 
— 
im 
— 
by the ratio cast c. d. e. gave 
— 
— | 
— 
4 
— 


in twenty. The error of prediction will for their eruption. This space available 
be as great as 1.7 mm. one time in can be obtained by measuring from the — 
100. The index of forecasting efficiency* _ mesial surface of the mandibular per- eg 
iss 50 per cent. This 1 ‘represents an: nanent molars to the distal of the 
abe aa provement of more than 25 per cent lateral incisors with a Boley gauge on 
over methods previously suggested. 
For the sample | under study the max: to a edge. For alignment 
ae imum error of prediction. from the pro- of the teeth, compensation must then 
ae - posed technique was 1.2 mm. Corre- be made for incisor crowding or spac- — 
sponding maximum errors were 2.8 mm. _ing, improper in incisor inclination, plus 
with the Carey chart, 2.3 mm. with the _ incisal rotations, In. ascertaining space 
Ballard & Wylie chart, and for alignment, the potential mesial shift 
from x-ray measurements of 3, 4, and of the molars should also be considered. 
Table TIT presents singly, and in 
Recommendation of this the difference in tooth 
presupposes the use a cone on = size found between d, , and 


using other cones. We obtained between the combined widths of 
findings of films taken ; at eight and e, and 3, 4, and 5. On the 2 av average, 
years of age, irrespective of their qual- — the combined width of the three per- | 4 
ity, except | for two indiv iduals in whom _ manent teeth was 2.1 mm. smaller than 
4 the cuspids were erupting early. For that of the three deciduous teeth. 
these two, films taken at seven and Carey? has pointed out in- 
years were used. The correlation dividual variation that exists between 
-coefficie nt, shown in Table is. these deciduous and permanent teeth. 
mea .82. This would indicate slightly This is consistent with the correlation 
bar efficiency in predicting from films — coefficient (r = .56) noted in Table I, 


ee ‘the younger ages, espe cially — as well as the 1.1 mm. standard devi jia- 


possibility of retakes of poor ‘tion seen in Table III. range 
excluded. this difference extended from 0.1 mm 
au mixed dentition analysis, one case— to 44 mm. 
estimated size of 3, 4, and 5 can 
This is equivalent to some — 


Analysis of the difference between the mesial- distal “widths of 3, 4, and 5 wiens the 


mesial-distal of e, d, and e in the ‘mandibular ch, for 41 cases. 


Mean 


55 mn 


d error of standa ard | devi ation is 0. mm, 


— 
— 
— 
— 
— 
— 
— 

4to—16mm 
— 1to— 44mm 


October, 1 938 


showing no change i in tooth size combined w vidths of the 


"successors from mm. 


first molar around 
mesial surface of the opposite mandib- 


than the standard error of estimate of — 


molar. Such difference the _ technique proposed for estimating 


is of clinical importance as some 
of extreme crowding in the mixed den- 


tition in which serial extraction seems 


"space for 4, and Thus, the 
aid in identifying such cases. 
chart is, of course, usi 


3. id 
4. 
t was 
"eruption. ‘This involves measuring 
mandibular permanent central 
_ lateral plus the sizes of the x-ray ~ 
of the two unerupted bicuspids on the 
~ same side using a 16 inch cone on the : 
x-ray machine. The index of forecast- cA 
efficiency fo for this technique shows 
25% improvement over previously 


s of the unerupted cu 
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and Eruption of Teeth to Reduce Treat- 
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anced Denture and Face. Angle Ortho., 
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waukee, Wise isconsin on March 14, 1958. dental fraternity. 
An only child, he was born in Cypress, Wilkie was active in many conserva- 

When Wilkie was three years 

old, his father was killed in an accident; missed a chance to go. shooting. a 
his mother died when he was eleven was. past president of the Milwaukee 

«years: of > Reared by an aunt, he Gun Club and a member of the © 
is edi Waukesha Gun He belonged 


years, ‘Wilkie took his mal ich he he gave a gress deal of his time 
trai g at the University of Illinois — 
and was graduated from its Sak of 
Dentistry i in 1930. In January 


"University of “completing ‘te 
course in with a Master of Science 


thew at the time of his passing. 


; He was a _member of the local, state, 


dontist 


magazine establishe 


by the co-workers 
a 


Lewis. 


a 
Morse R. Newcomb, Harold J. Noyes, 


Robert H. W. Strang, Wendell x Wylie, 


October, 1958 


tion groups. An avid gun fan, he never — 


im 
— — 
— 
il 
— 
— 
ull 
— 
4 who is a student at North. 
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‘The Angle Orthodontist 


Instructions to Contributors 


should submit the ‘original of manuscript, 


double-spaced on bond paper. The author’s name and city of residence should ~ 
appear immediately after” the title, and the street address should appear 
— Do not use symbols to indicate teeth; in tables teeth may be designated as ag 


+ 


Oe, ‘U- 1 or L- 6, but in the text names of teeth should be fully written out. aude es 


4 
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Line drawings : should be prepared in India ink on white st stock; the width 
of lines and the size of lettering should take into account the fact that most — 
illustrations are reduced in size in the engraving process. Photographs should — 
S sharp, glossy prints of adequate size, unmounted and kept separate from the 


- text. At the discretion of the editor, yeaa! will be reproduced either as 


cuts of 434 iiadien tes in width. The height of the cut may vary, ‘but contributors 
aa be keep in mind that proportionate reduction or enlargement of illus- 


= that awkward proportions are avoided and no loss of clarity 0 _. 
e Frankfort plane should appear in cephalometric tracings, and wherev er 
possible should provide the basis of orientation of illustrative matter 
face, whether be films, tracings or facial photographs. 
Extraneous details she should be eliminated from illustrative matter in order 
to keep the salient portions of the cut as large as possible, ie., the cranial — 
outline should be eliminated from cephalometric tracings unless its ommission _ 
would be detrimental to the sense of the article, photographs of patients zr, 
nd should be cropped closely, and photographs of models should be separated a 


r by a a minimal amount of empty space. Illustrations will be returned to authors iP 7 
for revision when they do not comply with these 
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